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(57) ABSTRACT 

In a circulating type food and drink transport apparatus, 
Since a first magnet and Second magnets are disposed Such 
that the same magnetic poles thereof confront each other, 
when a food and drink vessel is placed on a transport path, 
the first magnet faces the Second magnets through the same 
polarities. Thus, the first magnetis Subjected to the repulsive 
force of the Second magnets, whereby the food and drink 
vessel tends to be stably located between adjacent magnets 
of the Second magnets. When the Second magnets are 
circulatingly traveled in a predetermined direction, the first 
magnet circulatingly travels at the same Speed as the trav 
eling Speed of the Second magnets because it tends to Secure 
the above Stable position. Since the repulsive force exists 
between the second magnets and the first magnet, the food 
and drink vessel can be taken up with a relatively Small 
amount of force as well as it is made difficult for the 
transport path to be scratched by the food and drink vessel 
when it is circulatingly transported. 

32 Claims, 13 Drawing Sheets 
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CIRCULATING TYPE FOOD AND DRINK 
TRANSPORTAPPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a circulating type food 

and drink transport apparatus for circulatingly transporting 
“Sushi' and the like through an endless transport path 
formed along a food and drink counter to Serve them to 
CuStOmerS. 

2. Description of the Related Art 
In a circulating type food and drink transport apparatus 

used in “sushi' shops usually called a “kaiten Zushi” (a 
“Sushi' Shop using a circulating type "Sushi' transport 
apparatus), there has been ordinarily used a crescent chain 
conveyer Y as shown in FIG. 14. The conveyer Y has a 
multiplicity of Supports a which are formed in a crescent 
shape when viewed on a plan view and mounted on a chain 
b circulatingly traveling in an endless fashion So that the 
Supports a rotate relatively with respect to the chain b. 

Since an endless transport path is formed and circulated in 
the above-mentioned conventional crescent chain conveyer 
Y, a curved portion inevitably exists therein. Accordingly, 
adjacent Supports a are coupled with the chain b with 
necessary gaps formed therebetween So as to rotate rela 
tively with respect to each other to permit the respective 
supports a to smoothly travel at the curved portion. With this 
arrangement, foreign Substances Such as grains of rice and 
the like are liable to enter the gaps and adhere therein. Thus, 
there is a problem that a time-consuming job for removing 
them is necessary and further the existence of the gaps 
themselves is not preferable from a Sanitary point of view. 
To Solve the above problem, the applicant devised a 

circulating type transport apparatus in which the Surface of 
a transport path can be very easily cleaned and technologies 
for the apparatus have been disclosed in Japanese UneXam 
ined Patent Application Publication Nos. 11-225865, 
11-046959, 11-164763, and 11-313747. 

FIGS. 14 and 15 schematically show a part of a transport 
apparatus having the above magnet type transport unit, 
wherein the transport unit a is composed of an endlessly 
traveling chain b, brackets c mounted thereon at predeter 
mined intervals, and permanent magnets d fixed on the upper 
Surfaces of the respective brackets c. 

“Sushi' plates g, each of which is received by and 
Supported on a transport pathe on both the Sides of the lower 
Surface of the outer periphery of the transport path e, are 
circulated by being held by the attracting force of the 
permanent magnets d in Such a manner that the magnetic 
metal pieces h, which are mounted on the lower Surfaces of 
the "Sushi' plates g, approach the upper ends of the respec 
tive permanent magnets d. 

In this case, the permanent magnets d are mounted Such 
that all the polarities thereof are arranged as N-poles on a 
lower Side and all the polarities thereof are arranged as 
S-poles on an upper side (or verse versa). 
When the polarities of the permanent magnets d are 

arranged uniformly Such that the N-poles thereof are dis 
posed on the lower Side and the S-poles thereof are disposed 
on the upper Side as described above, Since the magnetic 
lines of force of adjacent permanent magnets d are directed 
in the same direction to each other as shown in FIG. 16 
(which shows a case in which the N-poles are disposed on 
the lower Side), a magnetic flux density is increased, and 
thus a Strong magnetic field is formed in a relatively wide 
range. 
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2 
The above disposition of the polarities has an advantage 

that a force for attracting the "Sushi' plates q is increased. 
However, Since a force necessary to Separate the "Sushi' 
plates g from the permanent magnets d also is increased, 
“Sushi' and the like may be dropped by a reaction force 
which is caused when a customer Strongly pulls up a "Sushi' 
plate g. 

Further, when the permanent magnet d Strongly attracts 
the "Sushi' plate g, a large amount of friction force is 
generated between the "Sushi' plate g and the transport path 
on which the "Sushi' plate g Slides. Accordingly, a line 
shaped Scratch, which represents the locus of the "Sushi' 
plate g, is made on a transport path Surface e, whereby the 
outside appearance of the transport path Surface e is marred 
as well as it is made more difficult by the scratch for the 
“Sushi' plate g to Slide. 

SUMMARY OF THE INVENTION 

An object of the present invention, which was made to 
Solve the above problem, is to provide a circulating type 
food and drink transport apparatus which can reliably trans 
port a “sushi' plate and permits the “sushi' plate and the like 
to be taken up with a relatively Small force and the transport 
path of which is not Scratched. 
To achieve the above object, a circulating type food and 

drink transport apparatus for transporting food and drink 
transport bodies placed on an endleSS transport path making 
use of the magnetic force of magnets disposed below a 
transport path includes a first magnet disposed relative to 
each food and drink transport body, and a multiplicity of 
Second magnets disposed below the transport path at pre 
determined intervals So as to circulatingly travel, wherein 
the first magnet and the Second magnets are disposed so that 
the same magnetic poles thereof confront each other. 

According to the present invention, when the food and 
drink transport body is placed on the transport path, the first 
magnet confronts the Second magnets with the same mag 
netic poles thereof facing each other. Thus, the first magnet 
is Subjected to the repulsive force of the Second magnets So 
as to be stably located between one of the Second magnets 
and another Second magnet adjacent to it. 
When the Second magnets are circulatingly traveled in a 

predetermined direction, the first magnet circulatingly trav 
els at the same Speed as the traveling Speed of the Second 
magnets because it tends to Secure the above Stable position. 
Since repulsive force exists between the Second magnets and 
the first magnet, the food and drink vessel can be taken up 
with a relatively Small amount of force as well as it is made 
difficult for the transport path to be scratched by the food and 
drink vessel when it is circulatingly transported. 

In the above transport apparatus, it is preferable that food 
and drink vessels be locked on transport trays placed on the 
endless transport path and that the first magnet be disposed 
in?on the bottom plate of each transport tray or in the 
proximity of the bottom plate. 
With this arrangement, neither a magnet nor a magnetic 

member need be mounted in?on the food and drink vessel. 
Thus, not only the cost of the food and drink vessel can be 
reduced but also when the food and drink vessel is taken up, 
a customer does not feel abnormally because there is no 
effect of magnet. 

In the above transport apparatus, it is preferable that food 
and drink vessels be placed in?on the endless transport path 
and that the first magnet be disposed in?on the bottom plate 
of each food and drink vessel or in the proximity of the 
bottom plate. 
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With this arrangement, since only the food and drink 
vessels are transported, a plurality of the food and drink 
vessels can be placed on the endless transport path. 

In the above transport apparatus it is preferable that at 
least two pieces of the first magnets be disposed in?on the 
bottom plate of each food and drink vessel or each transport 
tray leaving at least a predetermined Space therebetween. 

With this arrangement, when the food and drink vessels 
and the transport paths are jammed, Since each Second 
magnet passes between at least the first two magnets, the 
food and drink vessels and the transport tray can be pre 
vented from floating up. 

In the above transport apparatus, it is preferable that two 
magnets having approximately the same magnetic force be 
disposed leaving at least a predetermined space therebe 
tween as the first magnets. 

With this arrangement, Since each Second magnet passes 
through the center between at least the first two magnets in 
the occurrence of jam, the floating up of the food and drink 
vessels and the transport tray can be prevented as far as 
possible as well as the food and drink vessels and the 
transport trays are transported in a predetermined direction 
at all times by the repulsion between the first magnets and 
the Second magnet. 

In the above transport apparatus, it is preferable that a 
third magnet be disposed in addition to at least the two 
magnets as the first magnets Such that the different polarities 
of the third magnet and the Second magnets confront each 
other and that the third magnet is located So as to have the 
Same distance to each of the first magnets. 

With this arrangement, Since the Second magnets addi 
tionally attract the third magnet, the food and drink transport 
bodies are transported in a predetermined direction at all 
times. 

In the above transport apparatus, it is preferable that the 
third magnet have magnetic force Set Smaller than that of at 
least the first magnets 

With this arrangement, Since the attracting force between 
the Second magnets and the third magnetis Set to a minimum 
value necessary to determine the transport direction of the 
food and drink transport bodies, the attracting force does not 
adversely affect the food and drink transport bodies when 
they are taken up. 

In the above transport apparatus, it is preferable that a 
magnetic material which is not a permanent magnet be 
disposed in addition to at least the two magnets as the first 
magnets and that the magnetic material is located So as to 
have the same distance to each of the first magnets. 

With this arrangement, magnetic force for determining a 
direction of the food and drink vessels can be obtained at a 
relatively low cost. 

In the above transport apparatus, it is preferable that all of 
the Second magnets have approximately the same magnetic 
force and that each food and drink transport body having the 
first magnet travel on the transport path at approximately the 
center between two adjacent magnets of the Second magnets. 

With this arrangement, since each of the food and drink 
vessels is located on the transport path at approximately the 
center between adjacent Second magnets and move while 
keeping this position, the food and drink vessels are circu 
latingly transported orderly at equal intervals. 

In the above transport apparatus, it is preferable that a pair 
of Slide members having a Small coefficient of friction are 
disposed on both the Sides of the transport path So as to form 
a necessary gap between the first magnet of each food and 
drink vessel or each transport tray and the Second magnets. 
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With this arrangement, since each of the food and drink 

vessels and the transport trays is transported while the 
bottom Surfaces thereof are in sliding contact with the pair 
of slide members disposed on the inner bottom surfaces of 
the transport path and having the Small coefficient of 
friction, they have a Small slide resistance. Accordingly, 
when the Slide members are applied to the transportation of, 
for example, "Sushi' plates and the like, they can be circu 
latingly transported Smoothly without the need of increasing 
the magnetic force of both the magnets. 

It is preferable that the upper Surface of each Slide 
member have an arc-shaped croSS Section. 
With this arrangement, Since the areas of the pair of Slide 

members in contact with the food and drink vessels or the 
transport trays are reduced, a frictional resistance is reduced 
and the food and drink vessels or the transport trayS can be 
more Smoothly transported. 

It is preferable that the slide members be composed of any 
of fluorine resin, acetal resin, polyamide resin, polyethylene 
resin. 

With this arrangement, Since any of the above materials 
has a Small coefficient of friction and is hard and excellent 
in wear resistance, the wear of the slide members is Sup 
pressed and the life thereof can be greatly increased. 

It is preferable that the portion, which is in Sliding contact 
with at least the slide members, of each food and drink 
vessel or each transport tray is composed of a material 
having a Small coefficient of friction. 
With this arrangement, Since the Slide resistance of the 

food and drink vessels or the transport trays are more 
reduced, the food and drink vessels can be more Smoothly 
transported even if both the magnets have a small amount of 
attracting force. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an outside perspective view of a “sushi' trans 
port apparatus according to a first embodiment; 

FIG. 2 is an enlarged longitudinal Sectional front eleva 
tional view taken along line II-II of FIG. 1 

FIG. 3 is a longitudinal sectional side elevational view 
taken along line III-III of FIG. 2; 

FIG. 4 is a Schematic view showing how magnets are 
disposed in the first embodiment; 

FIG. 5 is a view showing a second embodiment in 
correspondence to FIG. 2; 

FIG. 6 is a longitudinal sectional side elevational view 
taken along line IV-IV of FIG. 5; 

FIG. 7 is a view showing a third embodiment in corre 
spondence to FIG. 2; 

FIG. 8 is an outside perspective view of the third embodi 
ment shown in FIG. 7; 

FIG. 9 is a plan view of a transport tray of the third 
embodiment; 

FIG. 10 is a longitudinal side elevational view taken along 
line V V of FIG. 7; 

FIG. 11 is a Schematic view showing how magnets are 
disposed in the third embodiment; 

FIG. 12 is a plan view of a transport tray of a fourth 
embodiment; 

FIG. 13 is a plan view of a transport tray of a fifth 
embodiment; 

FIG. 14 is a plan view showing a conventional crescent 
conveyer, 
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FIG. 15 is a sectional view showing a conventional 
chainless conveyer, and 

FIG. 16 is a schematic view showing how conventional 
magnets are disposed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be described 
below in connection with the accompanying drawings. 

FIG. 1 is a partial outside perspective view showing a first 
embodiment in which the present invention is applied to a 
circulating type food and drink transport apparatus for 
transporting "Sushi'. In the figure, the circulating type food 
and drink transport apparatus of the present invention 
(hereinafter, simply referred to as a transport apparatus) 2 is 
disposed on the upper Surface of a food and drink counter 1 
along it in an endless fashion. 

Reference numeral 3 denotes food and drink vessels, each 
of which is composed of Synthetic resin or porcelain and 
transported by being placed on the transport apparatus 2. 
That is, reference numeral 3 denotes "Sushi' plates, as a food 
and drink transport body and a “sushi' 4 and the like as 
foods are placed on each of the "Sushi' plates. A permanent 
magnet 20 as a first magnet is fixed on the bottom plate 3C 
of the “sushi' plate 3 at the center thereof as apparent from 
FIGS. 2 and 3. 

The transport apparatus 2 is arranged as shown in FIGS. 
2 and 3, and a Support bracket 6 for Supporting the transport 
apparatus 2 is fixed on the upper Surface of a base table 5, 
which stands in proximity of the inner end (right end in FIG. 
2) of the food and drink counter 1. A rectangular-tube 
shaped duct 7, whose longitudinal cross section is formed in 
a laterally long rectangular shape, is mounted on the Support 
bracket 6 in an endless fashion along the food and drink 
counter 1. The duct 7 is composed of resin. 

Guide members 9, which act as covers, are fixed on both 
the Side Surfaces and on the upper Surface of the duct 7. 
Upward guides 9a and 9b are formed so as to project from 
both the guide members 9 along a transport path. 

The flat bottom surface of the annular bottom portion 3a, 
which constitutes the outer peripheral portion of the bottom 
surface of the “sushi' plate 3, is in sliding contact with the 
upper Surface of the upper Surface plate 7a which constitutes 
the outer upper surface of the duct 7. When the “sushi' plate 
3 is in sliding contact with the duct 7, the inverted-taper 
shaped back surface 3b of the “sushi' plate 3 is located in the 
proximity of the upper inward end edges of the upward 
guides 9a and 9b of the guide members 9, whereby a large 
amount of movement of the “sushi' plate 3 in a right to left 
direction can be prevented when it is transported. 
A magnet type transport mechanism 12 is disposed in the 

duct 7. The transport mechanism 12 is composed of an 
endless chain rail 14, which is fixed on a Support base plate 
13 Secured on an upper Surface in the duct 7 through bolts, 
an endless drive chain 15, which is guided by the chain rail 
14 and circulates inwardly of the food and drink counter 1, 
and permanent magnets 17 as Second magnets, which are 
mounted on the upper Surfaces of brackets 16 Secured on the 
upper end of the drive chain 15 at predetermined intervals so 
that the upper end Surfaces of the permanent magnets 17 are 
in close proximity to the back surface of the duct 7. 

FIG. 4 shows how the permanent magnets 17 and 20, 
which are unique in the present invention, are disposed. The 
N-poles or the S-poles of the respective permanent magnets 
17 in a permanent magnet train which are located adjacent 
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6 
to each other are uniformly directed in the same direction 
(vertical direction). That is, in the first embodiment, the 
permanent magnets 17 are disposed Such that the S-poles of 
all of them are directed upward. Each of the permanent 
magnet 17 disposed here is a columnar magnet having a 
magnetic force of about 4500 gausses, a diameter of 22 mm 
and a height of 11 to 12 mm. 
The respective permanent magnets 17, which constitute 

the permanent magnet train, are disposed Such that the 
distance between the centers of adjacent magnets is Set to 
about 60 mm. Further, the upper Surface of each permanent 
magnet 17 is separated from the lower surface of the 
permanent magnet 20 Secured to the bottom Surface of each 
“Sushi' plate 3 at the center thereof by the upper surface 
plate 7a of the duct 7, and each permanent magnet 17 and 
each “Sushi' plate 3 are disposed So that a gap of about 5 to 
7 mm is held therebetween in an up and down direction. 

Further, all the permanent magnets 20 are uniformly 
secured on the “sushi' plates 3 such that the S-poles or the 
N-poles thereof face downward. That is, in the first 
embodiment, all the permanent magnets 20 are disposed 
such that the S-poles thereof face downward. As described 
above, according to the example shown in FIG. 4, all the 
permanent magnets 17 are disposed Such that the S-poles 
thereof face upward, whereas the S-poles of all the perma 
nent magnets 20 secured on the lower surfaces of the “sushi' 
plates 3 face downward. Accordingly, when one "Sushi' 
plate 3 is placed above one permanent magnet 17, the 
“Sushi' plate 3 is substantially subjected to upward repulsive 
force. 

As shown in FIG. 2, another permanent magnet 19 is 
mounted downward on the lower Surface of another down 
ward bracket 18 secured on each of brackets 16. Since the 
metal piece (not shown) Secured on the bottom Surface of a 
tea cup 21 is attracted by the downward permanent magnet 
19, the tea cup 21 is circulatingly transported in an upset 
State. A customer can remove the tea cup 21 which is being 
transported, and take out it on the food and drink counter 1 
and drink tea by pouring it into the tea cup 21. Reference 
numeral 22 denotes a hot-water Supplier Standing on the 
upper Surface of the food and drink counter 1. 

In the transport apparatus 2 of the first embodiment, when 
the “sushi' plates 3, on each of which the “sushi' 4 is placed, 
is loaded on the upper surface plate 7a of the duct 7 in the 
State that the drive chain 15 of the magnet type transport 
mechanism 12 is circulatingly traveled, the permanent mag 
nets 20 on the lower surfaces of the “sushi' plates 3 are 
Subjected to the repulsive force of the permanent magnets 17 
traveling together with the drive chain 15. Thus, each of the 
“Sushi' plates 3 is located at the center between permanent 
magnets, which are adjacent to each other, of the permanent 
magnets 17 as shown in FIGS. 3 and 4 and transported with 
the lower Surface of the bottom portion 3a of the “sushi' 
plate 3 in Sliding contact with the upper Surface plate 7a. 
While the “sushi' plates 3 are being transported, a customer 
can catch any one of the “sushi' plates 3 he or she likes with 
a hand and remove it. 

To describe the above transport function in detail, Since 
the permanent magnets 20 and the permanent magnets 17 
are disposed Such that the same magnetic poles of the 
permanent magnets 20 and 17 are in confrontation with each 
other, when the “sushi' plates 3 as the food and drink vessels 
are placed on the transport path, the permanent magnets 20 
confront the permanent magnets 17 through the same mag 
netic poles thereof. As a result, the permanent magnets 20 
are Subjected to the repulsive force of the permanent mag 
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nets 17 so that each permanent magnet 20 tends to be located 
Stably between permanent magnets 17, which are adjacent to 
each other, of the permanent magnets 17. 
When the permanent magnets 17 are circulatingly trav 

eled by the drive chain 15 in a predetermined direction, the 
permanent magnet 20 of each “Sushi' plate 3 circulatingly 
travels at the same Speed as the traveling Speed of the 
permanent magnets 17 to Secure the above-mentioned Stable 
position. Since the repulsive force exists between the per 
manent magnets 20 and the permanent magnets 17, the food 
and drink vessels can be taken up with a relatively Small 
amount of force as well as it is made difficult for the 
transport path to be Scratched when the food and drink 
vessels are circulatingly transported. 

Further, according to the first embodiment, Since all the 
permanent magnets 17 have Substantially the same magnetic 
force, any permanent magnet 20 can be stably located on the 
transport path at Substantially the center between two adja 
cent permanent magnets 17 and the "Sushi' plates 3 are 
moved while Securing the position, the "Sushi' plates 3 can 
be circulatingly transported orderly at equal intervals. 

Note that, in the above first embodiment, since the tea 
cups 21 also are transported in the upset State while attracted 
by the permanent magnets 19 disposed below them, there is 
not a possibility that foreign Substances Such as dusts and the 
like enter the tea cups 21, where by a very Sanitary State can 
be obtained. Further, it is possible to Save a job for carrying 
the tea cup 21 to a customer Sitting at the food and drink 
counter 1. 

FIGS. 5 and 6 shows a second embodiment of the present 
invention, in which a distance (height) between each of 
permanent magnets 20 and each of permanent magnets 17 
can be adjusted and friction force between a “sushi' plate 3 
and a transport path can be reduced. To describe the Second 
embodiment in detail, a pair of right and left slide members 
11, which are composed of a hard Synthetic resin material, 
for example, fluorine resin (commodity name: Teflon), 
acetal resin, polyamide resin (nylon), polyethylene resin, 
etc. and the upper Surface of each of which has an arc-shaped 
croSS Section, are Secured on the overall upper Surface plate 
7a of a duct 7. 

The flat bottom surface of the annular bottom portion 3a, 
which constitutes the outer peripheral portion of the bottom 
surface of the “sushi' plate 3, is in sliding contact with the 
upper Surface of the upper Surface plate 7a of the duct 7. 
When the “sushi' plate 3 is in sliding contact with the duct 
7, the inverted-taper-shaped back Surface 3b of the “sushi' 
plate 3 is located in the proximity of the upper inward end 
edges of upward guides 9a and 9b which project from both 
Sides of guide members 9, whereby a large amount of 
movement of the “sushi' plate 3 in a right to left direction 
can be prevented when it is transported. 

Further, it is preferable that the upper Surface of each 
permanent magnet 17 be spaced from the lower Surface of 
each permanent magnet 20, which is Secured on the bottom 
surface of the “sushi' plate 3 at the center thereof, by the 
upper surface plate 7a of the duct 7 and that they be held at 
intervals of 5 to 7 mm from food and drink transport 
members. However, the intervals may be changed depend 
ing upon a magnitude of magnetic force. At this time, the 
intervals can be adjusted by a thickness of the Slide members 
11 which act as Spacers. 
A transport apparatus 2 of the Second embodiment oper 

ates similarly to the above first embodiment. That is, when 
the “sushi' plates 3, on each of which a “sushi' 4 is placed, 
is loaded on both the slide members 11 in the state that the 
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drive chain 15 of a magnet type transport mechanism 12 is 
circulatingly traveled as shown in FIG. 6, the permanent 
magnets 20 on the lower surfaces of the “sushi' plates 3 are 
Subjected to the repulsive force of the permanent magnets 17 
traveling together with the drive chain 15. Thus, each of the 
“Sushi' plates 3 is located Substantially at the center between 
permanent magnets, which are adjacent to each other, of the 
permanent magnets 17 and transported with the bottom 
surface of the bottom portion 3a of the “sushi' plate 3 in 
sliding contact with both the slide members 11. While the 
“Sushi' plates 3 are being transported, a customer can catch 
any one of the “sushi' plates 3 he or she likes with a hand 
and takes out it near to him or her. 

FIGS. 7 to 11 show a third embodiment of the present 
invention, which is different from the above first and second 
embodiments in that “sushi' plates 3 are not directly placed 
on a transport apparatus 2 but placed on transport trayS 31 
as food and drink transport bodies and that magnets and the 
like are disposed on the transport trayS 31 in an improved 

C. 

That is, as shown in FIGS. 7 and 8, the “sushi' plates 3 
are placed on the transport tray 31 as the food and drink 
transport bodies which are transported by being loaded on 
the transport apparatus 2 and composed of Synthetic resin or 
earthware. AS apparent from the figures, permanent magnets 
20 as first magnets and a permanent magnet 30 as a third 
magnet are Secured on the bottom plate 33 of each of the 
transport trayS 31. 

In the transport apparatus 2 arranged Substantially simi 
larly to those of the above respective embodiments, panels 
34 acting as decorative covers are Secured on both the Side 
Surfaces of a duct 7 composed of resin, and guide members, 
which are disposed along a transport path, are omitted. 

Further, the bottom surface of the outer peripheral portion 
32 of each transport tray 31, on which the “sushi' plate 3 can 
be placed, is in Sliding contact with the upper Surface of the 
upper Surface plate 7a acting as the outside upper Surface of 
a duct 7. When the “sushi' plate 3 is placed on any one of 
the transport trayS 31, the inverted-taper-shaped back Sur 
face 3b of the “sushi' plate 3 is stably held on the upper side 
of the outer peripheral portion 32 of the transport tray 31. 
A magnet type transport mechanism 12 is disposed in the 

duct 7. Similarly to the above embodiments, the transport 
mechanism 12 is composed of an endleSS chain rail 14 
Secured on a base table 13, which is Secured on the upper 
surface in the duct 7, by bolts, a endless drive chain 15 
circulatingly traveling in the inside of a food and drink 
counter 1 by being guided by the chain rail 14, and perma 
nent magnets 17 as Second magnets mounted on the upper 
portions of brackets 16 Secured on the upper end portion of 
the drive chain 15 at predetermined intervals so that the 
upper end Surfaces thereof are located in the proximity of the 
back surface of the guide duct 7. 

FIG. 9 is a plan view of the transport tray 31 when it is 
viewed from above it, in which the permanent magnets 20 
as the first magnets are disposed symmetrically right and left 
with respect to a line along which the transport tray 31 
travels as well as the permanent magnet 30 a the third 
magnet is disposed on the travel line. In this case, the 
permanent magnets 20 are embedded Such that the N-poles 
thereof are located upward and the S-poles thereof are 
located downward, whereas the permanent magnet 30 is 
embedded such that the S-pole thereof is located upward and 
the N-pole thereof is located downward. In contrast, the 
permanent magnets 17 as the Second magnets which move 
below the transport tray 31 are disposed such that the S-pole 
thereof are located upward. 



US 6,595,328 B1 
9 

To describe the third embodiment in more detail, FIG. 11 
shows how the permanent magnets 17, the permanent mag 
nets 20 and the permanent magnets 30, which are charac 
teristic to the present invention, are disposed, in which 
respective permanent magnets 17, which are adjacent to 
each other, of the permanent magnets 17 in a permanent 
magnet train are uniformly disposed Such that the N-poles or 
the S-poles thereof face the same direction (vertical 
direction). That is, in the third embodiment, all the perma 
nent magnets 17 are disposed Such that the S-poles thereof 
face upward. Each of the permanent magnets 17 disposed 
here is a columnar magnet having magnetic force of about 
4500 gauss, a diameter of 22 mm and a height of 11 to 12 

. 

The respective permanent magnets 17, which constitute 
the permanent magnet train, are disposed Such that the 
distance between the centers of adjacent magnets thereof is 
set to about 60 mm. Further, the upper surface of each 
permanent magnet 17 is partitioned from the lower Surfaces 
of the two permanent magnets 20 Secured on the bottom 
Surface of each transport tray 31 by the upper Surface plate 
7a of the guide duct 7, and the permanent magnets 17 and 
20 are disposed such that vertical intervals of about 5 to 7 
mm are kept therebetween. Further, each permanent magnet 
20 has magnetic force of about 2600 gauSS, and each 
permanent magnet 30 also has magnetic force of about 2600 
gauSS. 

According to the example shown in FIG. 11, Since the 
permanent magnets 17 are disposed Such that all the S-poles 
thereof are located upward, the permanent magnets 20 
Secured on the bottom Surfaces of the transport trayS 31 are 
disposed Such that all the S-poles thereof are located 
downward, and the permanent magnets 30 are disposed Such 
that all the N-poles thereof are located downward, when the 
transport trayS 31 are placed above the permanent magnets 
17 arranged as a magnet train, the transport trayS 31 are 
Substantially Subjected to repulsive force resulting from 
upward magnetic force as well as the permanent magnets 17 
and 30 attract each other. 

To describe the transport function in detail, Since the 
permanent magnets 20 and 17 are disposed Such that the 
Same magnetic poles thereof confront each other, when the 
transport trayS 31 as the food and drink transport bodies are 
placed on the transport path, the permanent magnets 20 
confront the permanent magnets 17 through the same mag 
netic poles thereof. As a result, the two permanent magnets 
20 are subjected to the repulsive force of the permanent 
magnets 17 So that the permanent magnets 20 tend to be 
located Stably between adjacent permanent magnets. 
When the permanent magnets 17 are circulatingly trav 

eled by the drive chain 15 in a predetermined direction, since 
the permanent magnets 20 of each transport tray 31 tends to 
Secure the above Stable position, the transport tray 31 
circulatingly travels at the same Speed as the traveling Speed 
of the permanent magnets 17. Further, Since the repulsive 
force exists between the permanent magnets 20 and the 
permanent magnets 17, the transport path is difficult to be 
Scratched by the transport trayS 31 when they are circulat 
ingly transported. 

Particularly in the third embodiment, since the permanent 
magnet 30, which attracts the permanent magnets 17, is 
disposed on each transport tray 31, the traveling direction of 
the transport tray 31 can be stabilized. That is, since the 
permanent magnets 17 move below the upper Surface plate 
7a of the duct 7 as a transport Surface approximately at the 
center thereof, the permanent magnet 30 disposed at 
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approximately the center of each transport tray 31 follows 
the movement of the permanent magnets 17. As a result, the 
transport tray 31 can stably move without meandering right 
and left and without changing its direction. 

Further, Since the permanent magnets 20 are disposed 
Symmetrically right and left with respect to the travel line, 
the transport trayS 31 can be prevented from floating when 
they are jammed. That is, when the respective transport trayS 
31 are jammed temporarily, one transport tray 31 is collided 
with another transport tray 31 located in front of it and 
Stopped and jammed thereby while the permanent magnets 
17 move. When it is assumed here that the permanent 
magnet 20 exists on the travel line, the permanent magnet 
20, which has a magnetic pole which repels the permanent 
magnets 17 passing below it Successively, is intermittently 
floated up and vibrated up and down. However, in the third 
embodiment, Since the permanent magnets 20 of each trans 
port tray 31 do not exist on the travel line and Separately 
disposed on the right and left Sides, even if any permanent 
magnet 17 passes through the travel line, the up and down 
Vibration of the permanent magnets 20 can be minimized. 

FIG. 12 shows an example of disposition of permanent 
magnets in a transport tray of a fourth embodiment, in which 
only two permanent magnets 20 are separately disposed 
right and left and a permanent magnet 30 as a third magnet 
is omitted. Even if the permanent magnet 30 does not exists 
as in this case, the permanent magnets 20, 20 are stably 
disposed between adjacent permanent magnets 17, 17 as 
shown in the figure. Thus, even if rotational force is imposed 
on the transport tray 31, repulsive force is imposed on the 
transport tray 31 So as to Secure the Stable position in the 
figure. 

FIG. 13 shows an example of disposition of permanent 
magnets and the like in a transport tray of a fifth 
embodiment, in which two permanent magnets 20 are sepa 
rately disposed right and left as well as a magnetic material 
40 Such as an iron piece is disposed in place of the third 
magnet 30 to reduce attracting force for Stabilizing a direc 
tion. 

Note that, in the third to fifth embodiments, neither a 
permanent magnet nor a magnetic material is disposed to the 
“Sushi' plate 3 but they are disposed on the transport tray 31. 
Thus, when a customer takes up the “sushi' plate 3, the 
“Sushi' plate 3 is not Subjected to magnetic force at all, 
whereby the customer does not feel abnormally when he or 
she takes up the “sushi' plate 3. Further, since repulsive 
force resulting from magnetic force exists between the 
transport tray 31 and the transport apparatus 2 as described 
above, it is easy to remove the transport tray 31 from the 
transport apparatus 2 So as to clean it or to dispose it at a 
different location. 

The present invention is not limited to the above embodi 
mentS. 

That is, while the permanent magnets 17 and 19 are used 
in the above embodiments to simplify the arrangement of the 
transport apparatus by omitting a complex power Supply and 
the like, it is needless to Say that they may be replaced with 
electromagnets. 

Further, description has been made as to the example in 
which the permanent magnets 20 Separated to right and left 
are applied to the transport tray 31, it is apparent that the 
permanent magnets 20 Separated to right and left are appli 
cable to the “sushi' plate 3. 

Further, while description has been made as the example 
in which respective ones of the permanent magnets 20 are 
disposed on the opposite Sides of the travelling line, that is, 
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the two permanent magnets 20 in total are disposed, any 
even numbers of the permanent magnets 20 Such as 4 pieces 
or 6 pieces of the permanent magnets 20 may be appropri 
ately Selected So long as they are approximately Symmetri 
cally disposed across the travel line. 

Further, while magnetic force of the permanent magnet 30 
may be optionally Set, it is preferable to Set the magnetic 
force Smaller than a total amount of magnetic force of a 
plurality of the permanent magnets 20. 

According to the present invention, the following advan 
tages can be obtained. 

(a) According to a first aspect of the present invention, 
when the food and drink transport body is placed on the 
transport path, the first magnet confronts each of the Second 
magnets with the same magnetic poles thereof facing each 
other. Thus, the first magnet is Subjected to the repulsive 
force of the Second magnets So as to be Stably located 
between one of the Second magnets and another Second 
magnet adjacent to it. 
When the Second magnets are circulatingly traveled in a 

predetermined direction, the first magnet circulatingly trav 
els at the same Speed as the traveling Speed of the Second 
magnets because it tends to Secure the above Stable position. 
Since repulsive force exists between the Second magnets and 
the first magnet, the food and drink vessel can be taken up 
with a relatively Small amount of force as well as it is made 
difficult for the transport path to be scratched by the food and 
drink vessel when it is circulatingly transported. 

(b) According to a modification of the first aspect of the 
present invention, neither a magnet nor a magnetic member 
need be mounted on the food and drink vessel. Thus, not 
only the cost of the food and drink vessel can be reduced but 
also when the food and drink vessel is taken up, a customer 
does not feel abnormally because there is no effect of 
magnet. 

(c) According to a modification of the first aspect of the 
present invention, Since only the food and drink vessels are 
transported, a plurality of the food and drink vessels can be 
placed on the endleSS transport path. 

(d) According to a modification of the first aspect of the 
present invention, when the food and drink vessels and the 
transport trays are jammed, Since each Second magnet passes 
between at least the first two magnets, the food and drink 
vessels and the transport tray can be prevented from floating 
up. 

(e) According to a modification of the first aspect of the 
present invention, Since each Second magnet passes through 
the center between at least the first two magnets in the 
occurrence of jam, the floating of the food and drink vessels 
and the transport trays can be prevented as far as possible as 
well as the food and drink vessels and the transport trays are 
transported in a predetermined direction at all times by the 
repulsion between the first magnets and the Second magnet. 

(f) According to a modification of the first aspect of the 
present invention, Since the Second magnets additionally 
attract the third magnet, the food and drink transport bodies 
are transported in a predetermined direction at all times. 

(g) According to a modification of the first aspect of the 
present invention, Since the attracting force between the 
Second magnets and the third magnet is set to a minimum 
value necessary to determine the transport direction of the 
food and drink transport bodies, the attracting force does not 
adversely affect the food and drink transport bodies when 
they are taken up. 

(h) According to a modification of the first aspect of the 
present invention, magnetic force for determining a direc 
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tion of the food and drink transport bodies can be obtained 
at a relatively low cost. 

(i) According to a modification of the first aspect of the 
present invention, Since each of the food and drink vessels 
is located on the transport path at approximately the center 
between adjacent Second magnets and move while keeping 
this position, the food and drink vessels are circulatingly 
transported orderly at equal intervals. 

(j) According to a modification of the first aspect of the 
present invention, Since each of the food and drink vessels 
and the transport trays is transported while the bottom 
Surfaces thereof are in Sliding contact with the pair of slide 
members disposed on the inner bottom Surface of the 
transport path and having the Small coefficient of friction, 
they have a Small Slide resistance. Accordingly, when the 
Slide members are applied to the transportation of, for 
example, "Sushi' plates and the like, they can be circulat 
ingly transported Smoothly without the need of increasing 
the magnetic force of both the magnets. 

(k) According to a modification of the first aspect of the 
present invention, Since the areas of the pair of slide mem 
bers in contact with the food and drink vessels or the 
transport trays are reduced, a frictional resistance is reduced 
and the food and drink vessels or the transport trayS can be 
more Smoothly transported. 

(l) According to a modification of the first aspect of the 
present invention, Since any of the above materials has a 
Small coefficient of friction and is hard and excellent in wear 
resistance, the wear of the Slide members is Suppressed and 
the life thereof can be greatly increased. 

(m) According to a modification of the first aspect of the 
present invention, Since the Slide resistance of the food and 
drink vessels or the transport trays are more reduced, the 
food and drink vessels can be more Smoothly transported 
even if both the magnets have a Small amount of attracting 
force. 
What is claimed is: 
1. A circulating type food and drink transport apparatus 

for transporting food and drink transport bodies placed on an 
endless transport path making use of a magnetic force of 
magnets disposed below the transport path, comprises: 

a first magnet disposed adjacent to each food and drink 
transport body; and 

a multiplicity of Second magnets disposed below the 
transport path at predetermined intervals So as to cir 
culatingly travel along the transport path, 

wherein (a) said first magnet and said Second magnets are 
disposed Such that the same magnetic poles thereof 
confront each other, (b) at least two parts of Said first 
magnets are disposed in or on a bottom plate of each 
food and drink vessel or each transport tray leaving at 
least a predetermined space therebetween, and (c) two 
magnets having approximately the same magnetic 
force are disposed leaving at least a predetermined 
Space therebetween as Said first magnets, 

wherein food and drink vessels can be locked on transport 
trays placed on the endleSS transport path. 

2. A circulating type food and drink transport apparatus 
according to claim 1, wherein food and drink vessels are 
placed on the endless transport path and Said first magnet is 
disposed in or on a bottom plate of each food and drink 
vessel or in the proximity of the bottom plate. 

3. A circulating type food and drink transport apparatus 
according to claim 1, wherein a third magnet is disposed in 
addition to Said first magnets Such that different polarities of 
Said third magnet and Said Second magnets confront each 
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other and Said third magnet is located So as to have the same 
distance to each of Said first magnets. 

4. A circulating type food and drink transport apparatus 
according to claim 3, wherein Said third magnet has a 
magnetic force Smaller than that of at least Said first mag 
netS. 

5. A circulating type food and drink transport apparatus 
according to claim 1, wherein a magnetic material which is 
not a permanent magnet is disposed in addition to Said first 
magnets and Said magnetic material is located So as to have 
the same distance to each of Said first magnets. 

6. A circulating type food and drink transport apparatus 
according to claim 1, wherein all of Said Second magnets 
have approximately the same magnetic force and each food 
and drink transport body having Said first magnet travels on 
the transport path at approximately a center line of Said 
Second magnets. 

7. A circulating type food and drink transport apparatus 
according to claim 1, wherein a pair of Slide members each 
having a Small coefficient of friction is disposed on both 
Sides of the transport path So as to form a gap between said 
first magnet of each food and drink vessel or each transport 
tray and Said Second magnets. 

8. A circulating type food and drink transport apparatus 
according to claim 7, wherein an upper Surface of each of 
Said slide members has an arc-shaped croSS Section. 

9. A circulating type food and drink transport apparatus 
according to claim 7, wherein Said Slide members are formed 
of a material from the group consisting of a fluorine resin, 
an acetal resin, a polyamide resin and a polyethylene resin. 

10. A circulating type food and drink transport apparatus 
according to claim 7, wherein a portion, which is in Sliding 
contact with at least Said slide members, of each food and 
drink vessel or each transport tray is formed of a material 
having a Small coefficient of friction. 

11. A circulating type food and drink transport apparatus 
according to claim 9, wherein a portion, which is in Sliding 
contact with at least Said slide members, of each food and 
drink vessel or each transport tray is formed of a material 
having a Small coefficient of friction. 

12. A circulating type food and drink transport apparatus 
for transporting food and drink transport bodies placed on an 
endless transport path making use of a magnetic force of 
magnets disposed below the transport path, comprises: 

a first magnet disposed adjacent to each food and drink 
transport body; 

a multiplicity of Second magnets disposed below the 
transport path at predetermined intervals So as to cir 
culatingly travel; and 

a third magnet disposed in addition to Said first magnets 
Such that different polarities of Said third magnet and 
Said Second magnets confront each other and Said third 
magnet is located So as to have the same distance to 
each of Said first magnets, 

wherein Said first magnet and Said Second magnets are 
disposed Such that the Same magnetic poles thereof 
confront each other, and 

Said third magnet has magnetic force Set Smaller than that 
of at least Said first magnets. 

13. A circulating type food and drink transport apparatus 
according to claim 12, wherein food and drink vessels can 
be locked on transport trays placed on the endless transport 
path and Said first magnet is disposed in or on a bottom plate 
of each transport tray or in the proximity of a bottom plate. 

14. A circulating type food and drink transport apparatus 
according to claim 12, wherein food and drink vessels are 

15 

25 

35 

40 

45 

50 

55 

60 

65 

14 
placed on the endless transport path and Said first magnet is 
disposed in or on the bottom plate of each food and drink 
vessel or in the proximity of the bottom plate. 

15. A circulating type food and drink transport apparatus 
according to claim 13, wherein at least two parts of Said first 
magnets are disposed in or on the bottom plate of each food 
and drink vessel or each transport tray leaving at least a 
predetermined space therebetween. 

16. A circulating type food and drink transport apparatus 
according to claim 15, wherein two magnets having approxi 
mately the same magnetic force are disposed leaving at least 
a predetermined space therebetween as Said first magnets. 

17. A circulating type food and drink transport apparatus 
according to claim 13, wherein a magnetic material which is 
not a permanent magnet is disposed in addition to Said first 
magnets and Said magnetic material is located So as to have 
the same distance to each of Said first magnets. 

18. A circulating type food and drink transport apparatus 
according to claim 12, wherein all of Said Second magnets 
have approximately the same magnetic force and each food 
and drink transport body having Said first magnet travels on 
the transport path at approximately a center of Said Second 
magnets. 

19. A circulating type food and drink transport apparatus 
according to claim 12, wherein a pair of Slide members 
having a Small coefficient of friction are disposed on both 
Sides of the transport path So as to form a gap between Said 
first magnet of each food and drink vessel or each transport 
tray and Said Second magnets. 

20. A circulating type food and drink transport apparatus 
according to claim 19, wherein an upper Surface of each of 
Said slide members has an arc-shaped croSS Section. 

21. A circulating type food and drink transport apparatus 
according to claim 19, wherein Said Slide members are 
formed of a material selected from the group consisting of 
a fluorine resin, an acetal resin, a polyamide resin and a 
polyethylene resin. 

22. A circulating type food and drink transport apparatus 
for transporting food and drink transport bodies placed on an 
endless transport path making use of a magnetic force of 
magnets disposed below the transport path, comprises: 

a first magnet disposed adjacent to each food and drink 
transport body; and 

a multiplicity of Second magnets disposed below the 
transport path at predetermined intervals So as to cir 
culatingly travel, 

wherein Said first magnet and Said Second magnets are 
disposed Such that the same magnetic poles thereof 
confront each other in order that Said first magnet tends 
to be located Stably between Said Second magnets, and 

wherein when Said Second magnets are moved in a 
predetermined direction, Said first magnet travels at the 
Same Speed as the traveling Speed of Said Second 
magnets to Secure the above-mentioned Stable position, 
So that each food and drink transport body having Said 
first magnet travels along the transport path. 

23. A circulating type food and drink transport apparatus 
according to claim 22, wherein a pair of Slide members each 
having a Small coefficient of friction is disposed on both 
Sides of the transport path So as to form a necessary gap 
between said first magnet and Said Second magnets. 

24. A circulating type food and drink transport apparatus 
according to claim 23, wherein Said Slide members are 
formed of a material Selected from the group consisting of 
a fluorine resin, an acetal resin, a polyamide resin and a 
polyethylene resin. 

25. A circulating type food and drink transport apparatus 
according to claim 23, wherein the upper Surface of each of 
Said slide members has an arc-shaped croSS Section. 



US 6,595,328 B1 
15 

26. A circulating type food and drink transport apparatus 
according to claim 23, wherein Said food and drink transport 
body comprises a transport tray having a bottom plate on 
which a food and drink vessel can be placed, and Said first 
magnet is disposed in or on Said bottom plate of each 
transport tray. 

27. A circulating type food and drink transport apparatus 
according to claim 26, wherein at least two parts of Said first 
magnets are disposed in or on the bottom plate of each food 
and drink vessel or each transport tray leaving at least a 
predetermined space therebetween. 

28. A circulating type food and drink transport apparatus 
according to claim 27, wherein two magnets having approxi 
mately the same magnetic force are disposed leaving at least 
a predetermined space therebetween as Said first magnets. 

29. A circulating type food and drink transport apparatus 
according to claim 22, wherein Said food and drink transport 
body comprises a food and drink vessel having a bottom 
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plate, and Said first magnet is disposed in or on Said bottom 
plate of each food and drink vessel. 

30. A circulating type food and drink transport apparatus 
according to claim 22, wherein a third magnet is disposed in 
addition to Said first magnets Such that the different polarities 
of Said third magnet and Said Second magnets confront each 
other, and Said third magnet is located So as to have the same 
distance to each of Said first magnets. 

31. A circulating type food and drink transport apparatus 
according to claim 30, wherein Said third magnet has mag 
netic force Set Smaller than that of at least Said first magnets. 

32. A circulating type food and drink transport apparatus 
according to claim 22, wherein a magnetic material which is 
not a permanent magnet is disposed in addition to Said first 
magnets and Said magnetic material is located So as to have 
the same distance to each of Said first magnets. 


